Trypanosomosis is a parasitic disease that causes serious economic losses in livestock, especially in sub-Saharan countries. This study was conducted from October 2010 to March 2011 in the Diga and Sasiga districts of the East Wollega zone in western Ethiopia to determine the prevalence of bovine trypanosomosis and its vectors. A total of 386 blood samples were collected from randomly selected animals. Packed cell volume (PCV) was determined and samples were examined for the presence of trypanosomes using the buffy coat technique. Out of 386 blood samples, 8.55% tested positive for trypanosomes. The majority of the infections were caused by Trypanosoma congolense (72.73%), followed by Trypanosoma vivax (27.27%). There were no statistically significant differences (p > 0.05) between districts, altitudes, sexes and ages, but the prevalence was significantly higher (p < 0.05) in cattle which were in poor body condition. The mean PCV value of infected animals (21.45 ± 3.62 s.d.) was significantly lower (p < 0.05) than that of non-infected animals (26.60 ± 4.60 s.d.). A total of 1151 flies were caught by deploying 21 monoconical shaped traps. Of these flies, 822 (71.42%) were Glossina, whilst the remaining flies were either Stomoxys (17.20%) or Tabanus (11.38%). The overall apparent densities of tsetse and biting flies were 1.45 and 0.58 flies per trap per day, respectively. In conclusion, this study confirmed that trypanosomes and their vectors are prevalent and still pose a threat to cattle production in the area. Therefore, proper strategies have to be designed and implemented to minimise their effect on livestock production.
Introduction
Trypanosomosis is the main haemoparasitic disease in domestic animals and is caused by the protozoan parasite Trypanosoma. The parasite is transmitted biologically by the tsetse fly (Glossina species) and infects animals over an area known as the 'tsetse belt', which extends approximately 10 million km 2 across 37 countries in Africa, from the Sahara Desert in the North to South Africa in the south (Ilemobade 2009; Marquardt, Demaree & Grieue 2000; Parryet, Mabey & Gill 2004) . Some trypanosome species such as Trypanosoma vivax can be transmitted by biting flies mechanically and can establish itself even outside the tsetse belt, placing an estimated 160 million cattle and 260 million sheep and goats at risk (Leak 1996) . Trypanosomosis in livestock causes great losses in terms of mortality, abortion, reduced fertility, milk and meat production, and ability to work as traction animals (Maudlin, Holmer & Milor 2004) . In addition to these, the disease is also responsible for an annual loss of millions of dollars in livestock production as a result of the cost related to treatment, prevention and vector control efforts (Samuel, Margo & Kocan 2001) .
In Ethiopia, the disease is more prevalent in the southern and western regions where the primary vector exists. Recently, however, new areas are being invaded and settled communities are being evicted continually by the advancing infections. Several attempts have been made to control trypanosomosis in the country, with chemotherapy and chemoprophylaxis being the most widely applied methods. Vector-targeted control practices have been implemented mainly through specifically designed joint projects of the Ministry of Agriculture and other non-governmental organisations. Knowing the current status of typanosomosis and its vectors are crucial to integrate all efforts towards combating the disease and reducing economic losses. Therefore, this study was conducted to determine the prevalence of bovine trypanosomosis in the Diga and Sasiga districts bordering Dhidhesa and Upper Anger river valley in the East Wollega zone of Ethiopia, as well as to identify vectors and their apparent density in the area.
Materials and methods

Study area
The study was carried out in the Diga and Sasiga districts of the East Wollega zone bordering Dhidhesa and the Anger valley river basin and their tributaries in western Ethiopia (Figure 1 ). The area has two seasons: rainfall from June to September and a dry season from October to May, with a mean annual rainfall of 1100 mm -1950 mm. The altitude ranges from 1100 m a.s.l.
-2400 m a.s.l. The daily average minimum and maximum temperatures are 18.5 °C and 27.5 °C, respectively (Central Statistical Agency 2010).
Study animals
The animals used in this study were local zebu cattle (Bos indicus), which are usually kept under an extensive husbandry system. Animals were allowed to graze freely during the day and housed in poorly constructed barns at night. The age of animals was determined by dentition (DeLahunta & Hable 1986) and categorised into two age groups (adult and young). The body condition of animals was also grouped as 'good' or 'poor' based on criteria described by Nicholson and Butterworth (1986) .
Sample size determination
A random sampling technique was used to recruit an animal for the study. The sample size was determined based on the formula given by Thrusfield (2005) . Because there was no information about the prevalence of the disease in the area, 50% was taken as the expected prevalence and to calculate the sample size, 5% absolute precision and 95% confidence interval were also used. Therefore, the calculated sample size was 386.
Parasitological study
Blood sample collection was performed by piercing the marginal ear vein with a sterile lancet and blood was drawn by a heparinised capillary tube. After the first 24 samples were taken, the capillary tubes were centrifuged at 1200 rpm for 5 min and the packed cell volume (PCV) was determined and recorded. The buffy coat was used for detection of trypanosome parasites and thin blood smears were prepared from positive samples for species identification (Paris, Murray & McOdimba 1982) .
Entomological survey
The apparent densities of tsetse and biting flies were determined based on the mean fly catches in traps baited with acetone and cow's urine. A total of 21 traps with a monoconical shape were placed approximately 250 m apart and left in position for three consecutive days. The flies caught per trap were identified, counted and the apparent fly density per trap per day (f/t/d) was recorded. This was repeated for three consecutive months (October, November and December). The tsetse flies were identified to species level and the other biting flies to the genus level (Marquardt et al. 2000) .
Statistical analysis
Raw data were entered into a Microsoft Excel spreadsheet and descriptive statistics were used to summarise the data. The point prevalence was calculated for all data as the number of infected individuals divided by the number of individuals examined and multiplied by 100. The association between the prevalence of trypanosome infection and risk factors were assessed by logistic regression, whereas the student's t-test was used to assess the difference in mean PCV between trypanosome positive and negative animals. All statistical analyses were conducted using SPSS version 17.0 software (SPSS 2008) . The test result was considered significant when the calculated p-value was less than 0.05.
Ethical considerations
Ethical values were considered, starting from the approval of the proposal by the Faculty of Veterinary Medicine at the University of Gondar. The purpose of study was explained to the owner of the animals and permission was obtained. As a drop of blood was taken from the ear vein of the animals, they were not injured severely. The sampling sites were thoroughly disinfected before and after sampling. Animals were provided with adequate water and feed during the study by the owners, as usual.
Results
Parasitological findings
Thirty-three out of the total number of cattle examined (386), tested positive for trypanosome infection (8.55%). Trypanosoma congolense was the dominant species identified (72.73%) followed by T. vivax (27.27%).
Risk factors
Risk factors such as district, altitude, age, sex and body condition score were assessed to know their relationship to the prevalence the disease (Table 1 ). The prevalence of trypanosomosis in the Diga and Sasiga districts was 10.00% and 7.97%, respectively. However, there was no statistically significant difference (p > 0.05) between these 
Haematological findings
The mean PCV value of infected animals (21.45 ± 3.62 s.d.) was significantly lower (p < 0.05) than that of non-infected animals (26.60 ± 4.60 s.d.). 
Entomological findings
Discussion
The overall prevalence of bovine trypanosomosis in the study area was 8.55%, which is lower than previous reports: 12.41% in the Metekel and Awi zones of northwest Ethiopia (Solomon & Fitta 2010) , 20.40% in the Wolyta and Dawero zones of southern Ethiopia (Miruk et al. 2008 ) and 20.9% and 25.7% in the tsetse-free and the tsetse-infested zones of the Amhara region of north-western Ethiopia, respectively (Cherenet et al. 2006) . The relatively low prevalence of trypanosomosis in this report may be related to tsetse distribution and low fly-animal contact. In addition, there were parasite and vector control programmes practiced in the area which might also have contributed to the low prevalence.
The prevalence of bovine trypanosomosis between the Diga and Sasiga districts was not significant. This may be the result of uncontrolled animal movements between districts. Amongst the trypanosome species, T. congolense (72.73%) and T. vivax (27.27%) were detected. A similar proportional trend was also reported by Mamoudou et al. (2006) and Solomon and Fitta (2010) . Such a high ratio of T. congolense may be caused by the presence of a biological vector (Glossina), whereas T. vivax is more readily transmitted mechanically by biting flies than tsetse flies. The finding of this study was also in agreement with previous reports, in that only T. vivax was recovered in apparently tsetse-free areas (Cherenet et al. 2006) . According to Abebe (2005) , T. congolense and T. vivax are the most prevalent trypanosomes that infected cattle in the tsetse-infested and tsetse-free areas of Ethiopia, respectively.
The prevalence of bovine trypanosomosis was studied in different age and sex groups of cattle. Significant variation was not observed, which may be because of an equal chance of exposure to the parasite. Similar findings were also reported by Cherenet et al. (2006) and Habtamu (2009) in the Jawi district of the Amhara region, Ethiopia.
In this study, there was a significant difference in the prevalence of trypanosomosis between animals with 'good' and 'poor' body conditions, as well as between the mean PCV values of infected and non-infected animals. These two factors may be related to the debilitating nature of the disease (Radostits et al. 2007 ). In the absence of other diseases causing anaemia, a low PCV value of individual animals is a good indicator of trypanosome infection (Abebe 2005; Marcotty et al. 2008; Taylor, Coop & Wall 2007) .
The risk of trypanosomosis is also influenced by apparent density and types of vectors in the area. The apparent density of Glossina, Stomoxys and Tabanus were 1.45 f/t/d, 0.35 f/t/d and 0.23 f/t/d, respectively. This finding was lower than the report of Solomon and Fitta (2010) , who reported 6.49 f/t/d and 0.65 f/t/d for tsetse and biting flies, respectively. The low level of tsetse population may be caused by the expansion of settlements and farmlands. It may also be related to the level of dryness, which resulted in the migration of game animals from the study area. The only species of tsetse fly identified in the area was Glossina tachnoid and this was also reported 
Conclusion
In conclusion, this study indicated that trypanosomosis is an important disease in the Diga and Sasiga districts of the East Wollega zone in western Ethiopia. Appropriate strategies therefore have to be designed and implemented in this area to minimise the effect of the disease on livestock.
